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background: Old age is a major risk factor for cardiovascular disease. Mechanistic target of rapamycin (mTOR) is one of key regulator in aging 
and cardiac hypertrophy through mTOR complex 1. Caloric restriction (CR) and rapamycin inhibit mTOR signaling, thereby regulating metabolism and 
suppressing protein synthesis. Long term CR or rapamycin extend murine lifespan and ameliorate many aging-associated disorders; however, the 
beneficial effects of shorter treatment on cardiac aging are not as well understood. 
Methods: We investigated the effect of 10 weeks CR or rapamycin on cardiac function (by echocardiography) and global proteomics remodeling in 
old wild type mice. To confirm the mechanism of rapamycin, we investigated the effect of transverse aortic constriction (TAC)-induced heart failure on 
young mice with heterozygous deletion of Raptor (Raptor+/-), a component of mTOR complex 1. 
results: Either CR or rapamycin reversed the pre-existing age-dependent cardiac hypertrophy and diastolic dysfunction. This was accompanied by 
attenuation of protein oxidative damage and ubiquitination in old age. Quantitative proteomics revealed decreased abundance of proteins involved 
in mitochondrial function, electron transport chain, citric acid cycle and fatty acid metabolism as well as increased abundance of proteins involved 
in glycolysis and oxidative stress response in old age. This proteome remodeling was significantly reversed by CR or rapamycin. The metabolic shift 
induced by rapamycin was confirmed by metabolomic analysis. Raptor+/- attenuated TAC induced heart failure in young mice, accompanied by 
better preservation of proteomics remodeling, especially the proteins involved in mitochondrial function, citric acid cycle and protein ubiquitination 
pathways.
conclusions:  Shorter term of CR or rapamycin is beneficial in reversing the age-associated cardiac hypertrophy and diastolic dysfunction. 
Proteomics analyses reveal that the top pathways preserved by mTOR inhibition include proteins involved in mitochondrial function and metabolism. 
Our study suggests novel therapeutics targets in heart failure and cardiac aging.
